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i. 4.u a 4 r sites of action, since mu»w 

g ai» s w ^ n the boa, =f ani».i « b. 

.i«...ot action are with ^ ^ enMr 

treated, is nec.ss ary that the 01 i, ^ ^ ^ 

the body tissues. Moreover, « » in ai,idual 

" --.T,^ r^cTtot. body be achieved 
cells. It P°= preferred route of access, 

W ^ in a IT « ^eetL adeinistratien or self- 

especially in cases vne p £erred rout es are by 

Ministration is involved. More ,~Mn» 

U either ,s*in or eucou, -»»^ ^ oral 
hrane absorption ca, , occu, £^£Ja«l ^ or 

CSVitY ; ^ct Tici ssTdJivery is also a preferred 
vaginal tract. Topica . rteliverv 0 f these thera- 

rou te of *?Z?r-j£JZZ* Of potentially 
20 peutic agents has the aoai f(jr 
concentrating these agents ^J^^ This latter 
enhanced effectiveness of the applied d 
aode of application can also greatly reduce the 

25 ^t is then needed are Oligomer -g^T ™ 
can maximally penetrate ^^^^^2- 
ca i drugs administer- ^ ^ 
h ,ving molecular weights far in 

which are macromolecules having can . 
30 excess of 400 daltons would not be cons 
didates for transdermal delivery a priori. 
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Sl^^-^^^. ditected to a method of 

d elivery of an ^ or mucouS membranes. Saxd 

by administration across sxxn prevent ing or 

interfering with *J ct of that sequence, 

target sequence or the ^> ^ tQ 

in one aspect, thxs meth tion whic h comprises 

s*in or mucous membrane ^ and tfhich can 

10 a neutral Olxgomer whxch xs co P ^ ^ ^ 

bind to or interact wxth sax & ^ 

sequence. Thes^ Oligomers may W~ ively may 

stranded target nuclexc acxd e to form a 
interact with a -"W~^^^„ f0 * "Forma- 
15 triple-stranded complex ^ Double stranded DNA 

tion of Triple Helxx Complexes which is 

Using Nucleoside Oligomers," the dxsclo 
incorporated herein by invention is based 

to ong other ^J^l^tions comprising 
20 upon our surprising findl ^ h no ionic internucleo- 
tbese neutral Oligomers ^ „ BUCOUS B em- 

sidyl linkages are ^able .top which 
brane at a substantxally hxgher ra ^ 
bave ionic internucleosidyl U£*-. inj 
25 found that Oligomers havxng . only internucleos idyl 
sidyl linkage and the remaxnder of skin 
XinLges neutral internucleosxdyl 1^ ^ 
at a substantially lower rate than the 
of the present invention ^ ^ skin 

30 The delivery of these ne ^ ^ 

or m ucous membranes can .be us ting expre ssion 

treatment of varxous condxtxons by p ^ deliv . 

o£ a nucleic acid target sequence^ I P ^ 
ery of these neutral Oligomers across : » 
35 S nose, the lung or of 
for systemic treatment, as well as 
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that tissue. Thess neutral cligoners nsy be — t. 
direct treatment of skin or vaginal tissue. 

^Hireot delivery of these nsutrai Olivers across 
skin or »uoous Irenes nay Oe used to prevent expression 
5 sPeeme nucleio eoid seguences — -» 

either foreign nucleic ecids from, for example, a virus, 
Tan endogenous nuoleio -^2.^ 
::ral Pr oCers"e ^ against viral, fungal and 

inflammatory responses have been imp 

mi ma. t . ,, amaT ,itis eczema, rheumatoid arth- 

psoriasis, atopic dermatitis, eczem , 

allergic rhinitis and the like. 
» in ef additional aspeot. transdermal delivery jf 

these neutral oligomers say be used to treat certain 
of the skin and mucous »e-,r.nes suoh as meianoma, 
. ;Ti - sguamous cell carcinoma <in = 

J the cervix, by blocking of the expression of extern 
25 cellular factor. vhioh are involved m . their 

^"very of these neutral OUgomers acrossmucous 
membranes say bs used in systsmic treatment of of 
conditions. Per example, these neutral ^"'"j! 
,0 administered by inhalation to nasal and lung mo 

The systesic delivery of these Oligomers nay 

seguLes which nay conprise either foreign nucleic 
a"d 7L. for exa^le a virus, or an endogenous nocle 
35 Id seguence. One proposed^. t U - , 
r "poT™ l^ed TZ body through the kidney 
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nM . ■ n1 , Ba a B§feabgii§a nispos jz 

(— ColVin ' °* M " ^^818 1990)), administration of 
^ VC \ i :; o r^cou 1 s llrane^should result in a 

E^^-i*- — of om in 1116 

5 Kidney. Nation is directed to 

banc ad.mwtr.tlon ^ ^ a. conpoei- 

mooas e » J on oOTpris . . ne utral oligo»r 

LO tions of the present i aliphatic alco- 

ta , vehicie which comprises a *=rt chai^ P 

hol . preferabiy ethanol. 

prises a fl« enhancer which ""^""^ mMllc(ir , 
Lnsnentrane, flux of said oilier. 

- ^rTrth^r^rrUepartition- 

brane harrier to the Olig ^ ^ 

20 :":nTr 87 7."3, PP and other enhancers anown to 
those skilled in the art. inve ntion r 

the Oligomer in the skin, P«txc«larly xn 
SU e (rather than the stratum corneum) Su^ahl 
enhancers include cyclic ketones such as Mfco. 
ifpCT/U586,02583 (Publication No. W087/03473) . 

30 D Pf imtions follow ing terms have the follow- 

As used herexn, the folloW ^ contrary: 

is used interchangeably therewith and r-« ^ 
35 of a nucleic acid which MrMn is 

nltr g e n -containing base. In B» the 
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• n* A it is a 2-deoxyribose. The term also 
ribose; m DNA, re is <* 

include, ™w <* "* S ° b,mi . t c 5 ' „ r « £er , to a mono- 
A -non-nuoleoside »7"" C if U " a t nti ; I rtioipat , 1. 
Mr ic unit »hi<* does not such 

, hyM idUation o t - /^'^ ^ipete in any 
nonoaeric units nust not, « «* and would 

si^inoanttohdr^en hond-^ 0M of 

exclude monomeric units having 
5 nucleotide bases or analogs thereof. 

meJr ic units. ..oligomer" refers to a 

Tu. tern i«leosida 
chain of nucleosides which are 1«J 

, linages which is r^ir^T Utet than ahout 
nucleosides in * e usually synthesized 

!00 nucleoaidea in length. They 

lrM nucleoside «-» , - - ^ to a 

ensysatic neans. Thus, i„ t ernucleosidyl 

,0 chain of cuoalde .ono.«a and thus, 

linkages linking the nucleosl 0 . uoleoslde alkyl 

include, oligonucleotides, ^"^^phonc- 
„ a ^i-phosptonate analogs, ^^^J^--. 
.uioates Ph» ? — « neutra l 

25 pnosphoramidate analogs of °™ j,,^- 

PhM r e To "g-c" r "nalogs and nodif ied 
triesters and other olig nucle oside/non- 
oligonucleosides, and also ^ nucleoside/ 
nucleoside polymers. The term also 
30 non-nucleoside polymers wherein one or ^rnore of t, e p 

phor ous group Images between m£jrpho . 

rep iaced by a ^^^J^J^m^ linage or 
lino linkage, a formacetal linkage, a suit 

a carbamate linkage. ti nHflomeor" refers 

35 ^e ten. "alkyl- ~ ^hospho- 

to Oligomers having at least one alkyl 
nate int rnucleosidyl linkage. 
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mer .) refers to Oligomers having at 

phonate intemuoleosiayl ' 01igomers „„ich 

Ih e tor. .noutraioxgo^ nud.o^de 

nononers (x... £or eliawl ., oligomer. having 

ionio oharge) and rnoluo Myi-phospho- 
internuoleosidyl H^gos - ^^ioates. neutral 
M te linages. * p nos pnotriester lin*»,es, 

, P^»« ^/^"^ester linages; and non-phos- 
espeoially **^X.idyl linkages, suoh as sul- 

p hor us-=ontstoun, ">'«™^ * carMMte linlcages. 

— • ^t^al Zo^ may oonprise a oonjugat. 
optionally, a neutral Olig ide/nim -„uoleoside 

5 netween a °^"eouU »Kion oonprU a oonjuga- 
„ and a ^ nay oonprise 

tion partner. Sucn c J * binding substances for 

Interoalators. ^a Inns. — — 

cell surface receptors, UP P guch con . 

J0 Unking agents sue, as psoraUn rf ^ 

Ration P^ S Jf in Ccln of the Oliver wit. the 
digger, modify the - o]cinetic distribution 

target sequence o alter require ment is that 

25 t^r= d : rieosi^ucleosi. po^er 
It the connate comprises oligo . 

rleo^ ^rise at least one alkyl- or 

30 aryl- phosphonate phonate oligomer" refers 

The term "neutral mettylph °" P ternucleosidyl linkages 

t0 neutral ^J^J! ^ 

which comprise at least Usted 

In some of the ^ious 0 < & phosphate 

35 her in "P" in, e.g., as xn ApA P ^ & 

aiester linkage,. and "P." in. e.g., as 

methylphosphate linkage. 
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hybridization of these °l l *> aooeS sible to such oli- 
pair of tandem Oligomers may improve the n * 

alcohol having from about 2 to ahou str aight 

is Jo to incre.se transdermal fl. - » «~— ; 

L Lancer is typically applied to e*in or ». - 
w Liith the compound to increase trans 

brane in combination nth the * ed tQ 

.. Mal * lux of the compound. Enhancers cu. 

dermal flux of f memb rane barrier 

the skin or mucous membrane. 

^niative . : 01,=- 

30 « penetratin, ""^^^J^^ 
eral concentrations formulations 

^rrCi-'-rpiot of cosnlativ. ^ 
U-Jr havin, one internai anionic intemuc 
35 a,e pi«-.er-l»«) pen tratin, hairless .onse shrn versus 
tin (vehicle was EtOH <0MS/95s5). 
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i«t of percentage of applied dose 
PIG. 3 depicts a plot of per ^ having 

of oligomer absorbed versus time for 

varying concentrati ~ * counts of 14-mer 

KG. 4 depicts a plot of o ^ 
5 penetrating human cadaver sKxn versus 
formulations of 14-mer. 

netailsaJJ*^^ 

Preferred neutral ux-ty „ 0 , lt . ra i oligomers com- 

ag es. ^""""f^ ^nstrated ability to pana- 
olioonars. in vw» of U«* (uhich M9 Md 

tret. s*in. including '"^ Ms been ported as 

u bb. stratus cornea. ^ly jarred are 

a nodel for mucous aenbrane) , P aetbyl- 

eeutrel netbylpbospbonate bavin, 
ph ospbo»ate «— ..bbylpbospbonat. 

. ^r^itdln ^a X berein and also in 
20 Oligomers are descrxoe 27:3197 -3203 (1988), and 

HiUer, P.S.. Si aU. ^f-^TTnoorporatad barein by 
tb. discloauras of abich are in rp 

reference. present invention, 

25 Aecordin, to anotber aspect of ttap ^ 

preferred are Olivers abicb .tbyi- 
esrer internucleoside linkages, ~P«=^ that 
ttiester intarnucleoside li»**>"/ Mter group 

on « sucb outers -a ^d ^U, ^ ^ 
,0 is cleaved to give a negatively cb g ^ 
„bich is better retained «*J*£. , ay inoor porat. 
one preferred enbodisent, sucb °^°*^ n J 1Msid e UnX- 
eitber one or sore netbylpbospbonate t ibo- 
ag es r on. or nor. nucleosides bavin, a * ^ 
„ syl aoiety. Tbe presence > Ugomer giv es 

nucleoside linkages at tbe ends 
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oZ^r ' LcreasT resistance of the OUgoaer - 

5 are neutral oligomers heving fro* about 

ireieticu ^.forablv from about 

, to about ,0 nucleoside, »~ ^» , 01i ,„ ers 

U to about ,0 "» ol "" d ! 0 S - nac ^ u I s M y M used, where 
which cosprise nore than 20 nucleosi y 

a^ntageou, « ■ enploysh m ^ >|tln or 

v> maximize solubility a development of a 

mU cous membranes while competing for the P 

„ ~ -^r.:r;r;o s :i: 1: 

a distinct target seguence vhich aay he part of the sase 

96ne £er. ^LToUgo-ers co-prise .1*1- or aryl- 
Where rne adV antageous to incor- 

20 phosphonate Oligomers, ^ *d ^ 
porate nucleoside monomeric units having 

^i- The use of nucleoside units having 2--0 alkyl 

partner. Saitahie -^JT^^JT^ 
3„ intercalating agents, ^^'^^ant.. 
. C eil surface receptors, iip°p^ 

^rr^ - — — ~ 

35 p »oto-crosslin*in, groups li*e £up' 
agents, intercalating agents such as aorrd^ or 5 P 
capable of cluing a targeted port*, of a naclexc 
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„ no nlvtic agents like o-phen- 

anthrolinecopper or EDTA 

Oligomers- lab elled by any of several 

These Oligomers may o ^ radio isotopes. 

well known 

methods, usexux * ^ ^ „ c# 

IS otopic labels include H , ' ^ ^ use of 

MO st methods of of nic* translation, 

enzymes and include the ^ ^ and reverse 

and labelling, second stra 

transcription. fce introdU ced into the 

Conjugation partners may nucleosides or 

Oligomer by the or by chem- 

. nuc ieoside analogs through ^ ^ fay ^ use 
ical modification of the Olig 

of nonnucleotide linker or express ion of a 

„nen used to prevent sequence , these 
single or double stranded ^J t U or modified to 
corners may be advantage ^ 

incorporated a nucleic acid 1 ^ irreverslbly 

, caused to react with said n on-functional. 

^«--~^^^^ Closure of 
commonly assigned USSR » reference , discloses 
whi ch is incorporated herein by ref 
psoralen-derivatized nay be used as 

S - wide variety <*~j££ZJ oligomers/ ~ 

conjugation P— T^ - ^ which , after the dena- 
zifying groups incite gr P gingie gtranded or 
tize d Oligomer forms a complex ^ form a 
double stranded DMA segment, m y^ 

l0 covalent linkage, croSS ' 11T *' oy ^ DN a segment or a 
or otherwise inactivate or dest J irreversib iy 
target seguence portion thereof and ^ ^ ^ 

inhibit the function and/or expr 

segment. mod ifying groups in the Oli- 

35 The locati n of the DNA modi y * ticular DNA 

g omer may be varied and ^ ^^7 double stranded 
nodifying group employed and the targ 
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. »™rdinaiy. the o»a J>odlfying group »ay »• 
Mfc H^t. T "rf ^ or inter.edi.te the 

positioned at the end o< : tM ' ° U *° My „. 

ends. & plurality of cm. nodiiying 

5 ^Tone netted aspect, the » ^"^^ 
photoreactahie (e.g.. * ' ^ to ZL 

c.oss-iinXin, ere ^^"^ advaJ1 tageously 
trinethyl P-eJen gr^p W . « ^ by ^ to 
pnotoreect^e endt h « ^.-n^ is effec- 

particular wavelength ^ My or ray no t 

„ ITSLTTS * inactive. J^J* 

^ laying groope »»ich nay he oa^d t= 

- * - TT^SrS^nS or a 
plexes such as ethylene di 

" S f r file «hen is — . i~> «* te advantage- 

and the like. *en ^ ^ clMV . 

30 ou sly « u . p re£OT ed « oleavin, 

ln9 raai "« nl tr?gen containing aateriats. such as .so 
SIT: n£l or other transition „etal chelate 

complexes may be used. abQut 
35 suitable formulations comprise about 0 .0001. 

2% by weight of neutral Oligomer. 
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*. ***** neutral Oligomer for- 
^^^rlt ,00, o f a short 
nations suitabl. alcohols Include etha- 

an specially preferred T " 

, -(en. mav additionally comprise a flux 
011gra er fo^tion* «y ^ iMiuae ^ 

.„ onnanoer snx^nle del!Vl „ethylsulfo*ide. 
those skilled in the arc ^ lac tones, 

ai „ethylsulfoxid« as veil as oy ^ ^ ^ 

abides - " (Puhlication »«mher ««, 

auction HO. W» / ^ increas . r . ten . 

15 r i; rzr and. ^ - r ae oon " 

Itnation of Olivet within the 

Thus. for oil*-. skin , it is 

«— * ' r £i r^n fr * on not only maximises 

a. preyed to us. . ^ retentlon ln 

transdermal flux. But in ,,-tone enhancers have 

akin, certain cyclic ketone .and lacton ^ ^ 

— ^t^. cla" enhancers for topical 
thus, comprise a preterre 

25 aaministration of garment, it 

» Oliver "-^^J^ .aximises flux 
is preferahle to us. a fl- ^ „„ of 01i , OTe r. 

with a minimal increase of local re 

^^^^^^fsent invention pro- 
30 According to one aspect, ""J* agression 

viaes — ^S^rS. hy tTe trans- 
l^KSl Of a neutral J— 

plementary to and ehich can hind *° s 

35 specific target nucleic se^ence^ Tteso o ^ 

can penetrate skin or mucous memhrane tiss 
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*n skin or mucous membrane 

to treat a „ laBg , gastrointestinal 

sK i„ or ^ ' r sy5 te.ically oy hlockin, or 

tract or vaginal tissue) i ci£ic target 

5 latere, -» «- ^ ^ blodtea My 

wl eio '°"rr; JT t nucule acid segoence (i.e., 

r«:: r=: .. a ^ or « 0£ 
„ — r rte- a.eot rJ - r 

infection of the skin or a Heipes 

g e„s. such conditions include U» ^ _ or 

vit us, a huean papiUoM <"* * Hel icoheeter. 

u specie, of Pseudononas. ^""^ to « 
raes e neutral gators include cyto- 

Mai .tor. ^""^"tuTdhesion nolecules or their 
kines. growth factors, cell ^ ^ 

U^s - " _ woclting ections 

„ pathways lending to ^ Qf ^ (such as 

include preying the ««r ^ ^ 

IL .i,, growth fector. (such as «^ 

lesion .olecules (such .« "^Vectors, or cell 
tors for cytokines - lose expression nay he 

r s :r r^ inflation - ^ - *. — 

30 arthritis, , thera peutically 

These neutral oli,o~r. »ay he used « J 

to treat iaeune or i'"^""^""^. expres- 
or conditions. Heutrel Oligo^ , a „ hi . 

* tt n Transforming Growth Factor i * 
S1OT , ~'ZTLy he useful in creating psoriasis. 
35 regulin, or a <■ W o ^ ^ tte avtt . 

The,, nentral Olivers »ay ^ ^ 01igoBers 

ment of atopic dermatitis. 
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asthma. Oligomers whi rhini tis. 

5 useful in the t-^-^J. Ba y he used in therapy 
Additionally, these Olig melan oma and 

- certain sXin-related — eJ£preSsion * 
squamous cell car ""°^' ^ oell ^h and/or adhesion 
certain factors which ^ e J^^ tastasis . These fac- 

.0 and are believed .^ ^^ (EGF) , and certain 
tors include Epidermal Growtn 

cellular adhesion factors. expres „ 
^ese neutral ^^^1 receptors so 
si on of mediators of cell ^ ^ or cell adhe- 

15 there will he no focusf or eel ^ £LAM, 

sion at a point of injury. Th ^ aiso fae 

ICftM , and thromhospond-. Th- ^ 
use* to bloc* expression o retx ^ ^ 

These Oligomers may be useful reC eptor 
20 by blocking the expression of 

antagonist. oreferred are target nucleic acid 

In general, preferre ^ ^ ^ ^ be 

sequences which comprise a J Th ese target 

blocte d that is re^a or its ^ ^ _ & 
25 sequences may comprise a P „ ava ilable", JU£~ 

o£ . ^ - 

is in a state where th. co.p „. ^s, these 
aD la to hybridise to the targe ^ ^ ^ 

target seances «- ««*-»■ 

30 tively free of secondary stru e6 whic h are 

^LTenr—Uon s^. a - CP site or a 

splice junction. asoe ct of the pr sent 

35 according to one ^ ia Uy in the Jerta- 

invention. egression fcy ^^tion 
glomerular apparatus (JGA) , 
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~« +-n skin or mucous membranes, 
of th.se neutral OUg— » » -at o 
Thus, a preferred target sequence " ^ uithiJ1 

* 4-v, e present invention comprises a seque 
m ers of the present Renin is an enzyme 

the renin gene of ^tensinogen to produce 

5 which catalyzes th. «^ » * by angio „ 

angiotensin I. Angiotensin I is furt 

tensin converting enzyme to ^ ^Lnstric 

pot ent --X^;™^ aarenai cortex 

tion. Angiotensin II also are COB . 

10 to secrete aldosterone. Neutra ^ ^ 
plementary to targets in the re„« gene 
scr ipts thereof may ~J°^J£^^ passing 
ti on to the mucous —^^^^ wh ere renin 
into the bloodstream, and reaching _ 

15 is produced. Heretofore, it has been difficult 

^ririZters may also be used to treat 
^myelogenous hernia by ^^Z^ 

Myelogeneous Leukemia", the disclosure 
porated herein by reference.) 

1^:"^ of - usin, — — 

30 fornulations. (See Table I.) ^ 

In comparison, the ability ot a „,„„,_ 
. - J as -14-Mr-IA' herein) »hioh was a .ethyl 
(referred to "» " ^ „ interna! anionic 

phosphonate oligomer t . t lirtttge) to 
_leo^yl l^je ^/^^ asing sever,! 
" rr. f^rons .See Table X, There .as no ..a- 
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* * m-mer-IA detected in the receptor solu- 
surable amount of l4-»er IA either the water or 

tion over the 24 hour test perxod wi* exth ^ 

— " r^ns Per ^anoX/de^eth. 

5 ylsulfoxxde (95.5) ve 14 . mer . IA was about 10-times 

of hairless £ ^ ^ of 14-*er which 

leS s than for l4-mer,Jh ^ compar . 

penetrated after 24 hours was There fore, the 

is on to about 0.6 - internU cleosidyl 

10 introduction of ^ deionstrated to sig- 

Unlcage into the neutral olxg ^ ^ 

nificantly decrease the ability oligomer. See 

less mouse slcin over txme _ 

Tn e stratum corneum xs the primary £ e . 
tion through the sKin for most drugs, ^ 

T « o-rrtpr to determine the degree 
cuies. !» order ^ to aMorption „£ .etoylphosphonaro 

„ strata, coma™ 1^ J stMtum 

payability ° BM>rterlStl ° S ' tarn for aaoous aeabrane. 
25 h as «- Propose U. — 1 <— 

haxrless mou=> compared. (See 

stratum corneum was examxned and the ra 

—£L X *~ - — a^ n r ^ 
phosphonate 14-mer penetratxng strxpp 
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. b5 „rhed throu,h the stripped s*in «~ ~» 
taIt t^i^- » investigate * effect 

vehicles, even for ^ ne utral methylphos- 

DMS added, were poor solvents tor 

Tne skin used in these experiments was full-thickness 

20 Thle'l depicts the penetration of l«-~r through 
20 Keirless mouse Ln usin, several different vehicles an, 
at several different ^ 

The cumulative amount of 14-mer vnicn 
a test vehicle over time is depicted in figure 1. The 
25 e^tt of the applied dose ahaorhed fro. 

Lee for those concentration. o £ ^ » « 

ure 3. The 0.05 mg/nl. and 0.5 mg/mL ion. 
,0th solutions, »hiie the saturated ,3.8 mgW 
tion »a= a suspension. The sparing solubxUW of «h 
14 -mer in the v^icle nay effect the ret. at whxch 

Z' cumulative amount of neutral 
14 -mer which penetrated after » hours from «. WW 
(80:15 = 5) vehicle aeturated »ith drug was about 3.5 
^ J This «as less than the cumulative amount which 

^Uirtturated, (wherein 5.5 "as found to pane- 



30 

absorbed 
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, - T v The flux using the EtOH/H 2 o/DMS 

5 of the vehicle into the skin. wag 
^n= a v,i litv of human skin to *ne 
^ * rfe Et^o/CMS (.0=15=5) vehicle saturated 
studied using the EtOH/»,w results of 

wiUl neutral ^Iphosphenat. » ^ ^ 

this experiment ere depxcted 
10 ,sta free the ease rT^Zt*-*™* " 

nunian skin toward the "* froB tne water-free 

,,0=15=5. vehiele was lover than ^that f ^ 
Licles, the pereeahilit, profUe- ™ ^ ^. 

1S pared to the hairless souse data ; th^ ^ ^ ^ ^ 
meability were minimal, as n legs 

T T^s r^.- 'oTsltt - »as hair- 
sensitive to changes in 



less mouse skin. 

20 



BitinUsiU*^ to skin should 

Drug products for topical appn 

^e the amount of ^ ^^1 Oligomers, 
within the skin, in the « * bagal cells of the 

for aany of their intended targets the b ^ ^ 

25 dermis are the regions to which the drug ^ ^ 

vered. Permeability exper-nts ma ^ mt 
is being delivered through the ski a , ^ 
drug is being delivered to the ^^ed in the skin 
is important to know how much drug * r ^ 
30 at various times during the were 
f ore, the skins used in retained 
routinely collected to analyze fc th ^ in - ng vehicle . 

after 24 hours of exposure to the drug ^ ^ 

T nere are several ways that ^ have * ^ 
33 assess drug retention. One permeability 
a section of the whole skm used m 
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viabl . epider^s, and ««». ^ ^ 

to ve been usee to separate dun »to i ^ 

10 Stance! — 

° l ^.^1^ LTvl^nute^ior to 

- f 1 "" " lo avoid tale prohlem, a mioro- 

se per.txon of the layer.. ^ tes 

15 22 SSI iTt et a,. _ - 

'"l first type of experts us* to ?= « 
0U,o~r retention r . ta==.jn ^^imental teoh- 
saB ple .as examined for oligowr. B» . W 5 _ 

2 0 nigue used to measure » r^LS frJ ssin 

X„ Tahle II. the amounts of 1«« „„ 
samples following the 24 hour permeabLlity exp 

US "L ehratu. eomeum - — - 
» r^rerTfr rsaaples is sHovn in 

M o sasples of each ^ *- ~ 

ti on. Follovin, removal - the * _ 
30 additional skin samples, the 14 me 

„ the remaining viahU epi = ^ ^ hairless 
pies. Differences were oeserveu 

— "JZZJZZZ** the present invention, the 

- ~ : r ^rc:rrnT^" 

— r-u - — . ae — 
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o£ the invention, no. M- « ^ ^ „ 

5 tion as hereinafter claimed. 

TavgrmpleS. 

rrr ra ^ a ^ 10 n of MSSUB synthesized using 

.ethods described. by P-8- » „, els (Tetre- 

„ thesis ie perforeed on e " reeoMle „ aitl „ ns with 

siM r according to the "-"^ ^ „. are dis- 

- ■tS^-— - rt * cOTCeBtra " 

SOlVe % ln io ; r «e".nd »T- eonoeers ere dissolved in 
tion of WO «• * „„. DEBLOCK rea- 

20 acetonitrile at a concentration UtjhlorolM tha»e. 

. 2.5, dichloroecetic acid m ^_ 
OXIDIZER reagent 2= »/L iodine m »•£ ^ 
xotidine. 72.5% ~~ B ,^ 25t ».H-diBeth yl - 
^ydride in acetonitrile. aJjiethoxytri tyi pro- 

25 a»inopyridine in pyridine ^ ^ ^ ^ t 

tooting group is left on ascribed 
facilitate purification o£ the oligom 

bel °"" -.^.a nethvlphosphonate oligomers ere 

The erode, protected meUiylp P cmsmMt ei 

30 r »„ved fro. the solid ^J^o. te. P eratur«. The 
^onio.hvdro.ideror t.oh^rs a^ _ ^ 

solution is drained fro. the supp 

»«' (— • RiCta " >nd ; C1 i,^r The elated oligo- 
£i we ti.es with 1=1 aeetom tempera . 

35 .er is evaporated to dryness "****™ C ° ^ tte 

tore. Next, the proteotin, groups ere 
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, . . _ solution of ethylenediamine/ethanol/aceto- 
bases with a solu ^°" 6 hours a t room tem- 

nitrile/water < 50s23 - 5!23 - 5 ;*;* on * are ^ evaporated to 
perature. The resulting solutions 

dryness under a vacuum. t) contain ing oligo- 

The 5'-dimethoxytntyl ("trityl ) c° miaT , rp - 
Tne i-r-itvlated failure sequences 

M ir-4-FiPd from non-traxyiawsu 
"™ " S !T^C» cartridge (MllUpor e /«=ter3 Bedford, 
using a Sep-** e c „ ith aol! toni- 

trile, 50* Hert , ^ae 

conate (TKB, pH 7.5) and 25 ^ a SMll volaBe 

methylphosphonate oligomer is ai 

x.l .cetonitrile/weter and then diluted 
t0 . finai concentration of 5 acetoni x ^ _ 
tion is than passed through the cartrid, ^ 
tridge is washed with 15-ao, ^ lri . 

.iwate failure scenes from the °>™J ^ 
tyl -on oligomer remaining » ^oro- 

detritylated by washing with « M* » tte 

acetic acid, and » * cartridge with 

, crityl-s.lected oligomer is eluted fro. 

50% acetonitrile/water and evaporated to dry 

vacuum at room temperature. , urthe r purified 

The methylphosphonate oligomers are 

hplc chromatography as toxxows 
by reverse-phase HPLC c ^ 

5 Bec^an System OoXd HP L » ^ ^ _ ^ # ^ 

rtr^ll-ium acetate ( P H 7> ; Buffer B - S0% 
x = 50 mM trxethyx ionium acetate (pH 7). 

acetonitrile a 50 mM trxethvl io _ 5o% acetQni . 

Th e sample, dissolved in asmaU ^vol ^ 

30 trile/water, is loaded onto the colu ™ a linear gra- 
2 . 5 -3 ml/minute with 100-% "^^Jf,^ 1 ^!^ 
di ent of 0-70% Buffer B is ™°™^J Mns con- 
a flow rate of about 2.5 to 3.0 are col . 

taining full length in 50% 

35 looted, evaporated under vacuum and resuspe 
acetonitrile/water. 
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P fT n» ea biU tV ^ Tissu e. 

fir-r"" 1 studies 

A- H^ iSSaJl23i§ ^ male HRS/J strain, 8 to 10 weeks 

The hairless mice (male, WSf r and 

i. « rrt were sacrificed in a cu 2 
old, 20 to 25 9) J« icl;nesB rtln (derais 

approximately 5 °" iM oaen. After re-oval of 

epiderais, ».s reeved «-J£^. riMed „ ith poysio- 
the subcutaneoos fat, the skus wer 

^icel saline and — ..airless nice 
». strata cornea, was «-»- tap .. 

£or permeability e*pe«»n« * recenlly 

». tape was ,ently appUed t <*• Mdy _ 

— '"^"i^ fresh — " 
This was repeated 12 to w 



tape 
B. 



!0 noised asm, a dermatose « ^ ^^.a, as 

old .ale within 24 =»« * ^ometer, ranoed 

.ensured with . Van ^^^s was zoo to 2.0 
tr „ 125 to 450 p*. T* > .vere, , ^ ^ 

„. The skin was rinsed with phosp 

25 «pH 2.4, , hlotted dry " the sto „ 

sealed bags evacuated of air. 
thawed and rinsed in PBS. 

gyamPle 3_ 

Perjngabili a^ WBB S UX&te jtaw dif- 

fusion cells was use thermostati- 

a e Frans cells were ' J wa thr o„ g h a 

oaUy controlled water, which was cir^ MmMd 

jaohet surroondin, the cell . 50 mt 
35 and claaped between the cell body and tn 
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the epidermal side faced upward (vehicle side) . The skins 
were then allowed to equilibrate for 1 hour in the diffu- 
sion cells prior to addition of the vehicle. The exposed 
surface was 2.0 cm*. The receptor was 0.01 M phosphate- 
5 buffered saline ( P H 6.4) isotonic saline with 0.05% sodium 
aside added to prevent growth of microorganisms. 

The Franz cells were closed to maximize drug concen- 
tration in the receptor phase. The volume of the cells 
was 6.2 mL. the cells were stirred using a teflon-coated 

10 stir bar at 600 rpm. 

The drug/vehicle mixtures were pipetted through the 
cell cap on to the skin [0.2 mL total vehicle added to^2.0 
cm* (0.1 nK.cm 2 )]. At certain times following addition of 
the vehicles, a syringe needle was inserted through the 

15 side arm into the receptor solution and 300 fiL was with- 
drawn. The volume removed was replaced by an egual volume 
of fresh saline. The solution effect was accounted for in 
the drug flux calculations. 



25 



•Example 4 

20 ghjpj BafcsasaEhig ^* 1vsis of 

A 14-Mer 

The 14-mer (neutral methylphosphonate Oligomer having 
only methylphosphonate internucleosidyl linkages) and 14- 
mer-IA (methylphosphonate oligomer having an internal ani- 
onic internucleosidyl linkage) were measured in the recep- 
tor solution by HPLC. These analyses were performed on a 
Waters 840 system consisting of two model 510 pumps, a 
model 481 UV detector, a model 710B WISP (sample proces- 
sor) , and a Digital computer model 350 microprocessor/ 
programmer. The column used to separate the 14-mer was a 
3.9 mm x 15 cm 4 >m, Waters Nova-Pak CIS. A gradient elu- 
tion was performed as follows for the 14-mer: 



30 
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T ; ™° (mini. 

0 

4 
10 
11 
12 
15 
17 
22 



%A 
100 
70 
55 
55 
5 
5 

100 
100 



10 



F1 ow rate -1.1 *L/min, wavelength 
time = 9.6 min. 

A = 0.05 M TEAA, pH 7.6 
B = acetonitrile/A (75:25) 



IS 
0 

30 
45 
45 
95 
95 

0 

0 

= 260 nm, 



retention 



B. 



,. tions W ere altered somewhat for mea- 
The HPLC condxtxons were ^ 

surement of the 14-mer-IA. Again, 

profile was used as described below. 



Time. 



20 



25 



0 

5 

14 

14.2 
15.5 

20 

22 

28 



28 
45 
45 
98 
98 



%B 

100 
72 
55 
55 
2 
2 

100 
100 



= 260 nm, retention 



Plow rate = 1.1 mL/min f wavelength 
time =10.2 min. 
A = Aoetonitrile/B (75:25) 
30 B = 0.05 M ammonium acetate, P H 7.4 

_ , , me __ IA is shown in Figure 9 
A chromatogram of the 14-mer IA 

using the elution profile outlined above. 



SUBSTITUTE SHEET 



WO 92/21353 



PCI7US92/04370 



25 

Evam ple 5 

Trrr1 1§ nf SliaSBgE ^tampd in Skin 

prelimina ry work was performed to determine the 
am0 unt of 14-mer oligomer retained in the skin samples at 
5 the conclusion of the permeability experiments. The skins 
were rinsed with a small amount of water for several 
seconds, followed by washing for about 10 seconds with, 
small amount of acetonitrile to remove solid drug from the 
surface of the skin. The skins were then rinsed for sev- • 
10 eral seconds with water. The skins were then frozen until 
ready for analysis (up to several weeks) . The skins were 
thawed and the region not exposed to the donor vehicle was 
cut away and discarded. The hydrated skin samples were 
weighed and then homogenized in 0.01 K sodium phosphate, 
15 p H 7.4 using a Polytron Homogenizer for approximately 
2 minutes. The homogenate was then centrifuged at 8,000 g 
for 15 minutes at room temperature. The supernatant was 
removed and analyzed directly by HPLC analysis (see below 

for conditions) . 
20 The chromatographic conditions were similar to those 

described above for the 14-mer with some minor changes 
noted below. 



25 



30 



Time fminV 


%A 


%B 


0 


100 


0 


5 


70 


30 


14 


55 


45 


15.5 


2 


98 


32 


2 


98 


35 


100 


0 


42 


100 


0 
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Flow rate = 1.1 mL/min, wavelength = 260 nm, retention 
time = 11.1 min. 

A = 0.05 M ammonium acetate, pH 7.0 
B = acetonitrile/A (75:25) 

A copy of a chromatogram obtained from a homogenized 
skin sample is found in Figure 10. Presence of the oligo- 
mer in the tissue homogenates was confirmed by spiking the 
samples with 40 fiL of a 1.8 M /«L solution of 14-mer. 
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* nellet obtained after centrifuga- 



step. 



TCva-mple 6 




ple 3) " . limme , »nd optionally enhancer 

vehicle contemn, ouoe-er en* J 

!5 (100 pl/<rf) «es P"" 4 0,1 *** SUr£ 

£~ ofUoee, diffusin, through ano re™in- 

tag "the e- wes * ~ - " S 2- 

Results are summarized in Tauie j.xa 

ticn of . ^Hnd c lut J a»ount. 

increased the ^ pariod) of the 10- 

.aount penetrated over 24 P ^ ^ 

„ a L-eer. ~ ^ ^ Ttn. ethenol/DoS Vehicle 

" ^ "^he f uHenl luletive aeount, .till further 
increased .the flux (and c „„„„„ cor 

for the 6-mer; however, flu* (ana cue 

the u*. and 14-»er was reduced. the 
Edition of 0«S to P«Pn-;«- ^ ugh _ 

» «" (a " d ^"e 7irZd olltive aeount, was still 
srin; however, the flux <"> a tte etBano l/l>MS 

„ order of eaonitud, f- — -» - 
vehicle. Remove the strato. o£ ^ 

to a large increase m fin (and e ^ ^ 

35 6-mer, although the increase wes not as or 
observed with hairless eouse skin. 
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10 



15 



20 



in comparing the cumulative amount data from hairless 
mouse skin with human skin for the 10-mer and the 14-mer, 
the cumulative amount was greater in hairless mouse skin, 
but was generally within an order of magnitude. 

Overall, an inverse relationship of permeation rate 
on molecular weight was observed (i^, the higher the 
molecular weight, the lower the cumulative amount) . 

Generally, the highest retention of oligomer both m 
the viable tissues (dermal layer) and stratum corneum was 
observed from the ethanol/water/DMS vehicle. The ratio of 
retained oligomer in stratum corneum to dermis was about 
l0 -30 (Note: Since there was considerably more viable 
tissue than stratum corneum, the majority of oligomer 
retained was in the dermis) . Tape stripping (to remove 
stratum corneum) of skin did not lead to a larger amount 
of 6-mer being retained in dermis as compared to retention 
in dermis using whole skin. 

Table IV reports retention of 14-mer in dermis versus 
strateum corneum after treatment with 14-mer in various 
vehicle/enhancer combinations. Stratum corneum and dermis 
were separated by microwave treatment as described by 
Kumar et al. (Pharm. Res. 6:740-741 (1989)). 
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mfljBaim fflrm 1321 



Oligomer Donor Vehicle- 



Cumulative Amount 
at 24 h (ftg/cm 2 ) 




10 



15 



20 



HM 



25 HS 



30 



14-mer-IA 



14-mer 



EtOH 
EtOH/DMS (95:5) 
EtOH/DMS (97.5:2-5) 
EtOH/ OA (95:5) b 
EtOH/OA (97.5:2.5) 
EtAc c 

EtAc/DMS (95:5) 
EtAc4/OA (95:5) 
EtOtf 1 

EtOH/DMS (95:5) d 
EtOH/H a O/DMS (80:15:5) 
EtOH/H 2 0/DMS (80:15:5)' 
EtOH/I^O/DMS (80:15:5) 
EtOH/H 2 0/DMS (80:15:05)' 

H 2 0 
EtOH 

EtOH/DMS (95:5) 
EtOH 

EtOH/DMS (95:5) 

EtOH/ OA (95:5) ^ 

EtOH/H.O/DMS (80:15:5) 



0.75 
0.28 
5.5 
4.4 
0.30 
0.24 
1.2 
1.1 
0.60 
187 
186 
3.5 
2.7 
2.1 
0.23 
0 
0 

0.61 
0.26 
0.24 
0.30 
0.23 
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' 7 Iirr an the donor 

~ 4-able footnotes, a±x ^ 

-Unless stated in the table i 

unrated with oligomer 
vehicles were saturatea to; 

b OA = oleic acid 

c EtAc = ethylacetate corneuttf which was 

^hese skins were free of stra* 
removed by tape stripping. 
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*14-mer concentration in the vehicle was 1.0 mg/mL (below 
saturation) 

<14-mer concentration in the vehicle was 0.5 mg/mL (below 
saturation) 

5 *14-mer concentration in the vehicle was 0.05 mg/mL (below 
saturation) 

Hl4-mer concentration in the vehicle was 1.0 mg/mL (below 
saturation) 
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30 

TABLE II 



, ^tg 14-r.rr Vrrm n* from Skin JSaEBlgs, 
Skin Donor Vehicle 



S HM EtOH/DMS (95:5) 
EtOH/DMS (95:5) c 
EtOH/H z 0/DMS (80:15:5) 
EtOH/H 2 0/DMS (80:15:5) d 

HS EtOH/DMS (95:5) 



fig/gm' 


/tM 6 


30.2 


7.1 


112 


26.3 


77 


17.9 


18.4 


4.3 


67.1 


15.7 



Total m of M— t recovers froe the hoeogenised skin 
sa eple oorreeted for loss of ».« Coring 
and centrif nation (see sxa.ple 4); the * is * «' 
»ei,ht of the shin as -ensured prior to hoaogen^on 
15 . ^cone^tretlon of »-»r in the shin vers 
the eoleoular weight of the 14-.er end th. 
of 1.0 for the shin saeple !•» 9- °< ■*» " ^ 

to 1.0 cc of skin) 

The HM skin used in this experiment was stripped to remove 

20 the stratum corneum n * /*nT 

The concentration of 14-mer in this vehicle was 0.5 mg/mL 
compared to all the other experimental vehicles, whxch 
were saturated with excess solid 14-mer 

g tste&m of i& *«- & S1Ci " ^ Vi * b1 * TiS5UeS - 

25 Skin Section ' Donor Vehicle Mg/9* b ^ M 



HM Whole EtOH/H 2 0/DMS (80:15:5) 
Viable 1 * EtOH/HjO/DMS (80:15:5) 



63.2 14.8 
35.2 8.2 
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10 



HS Whole EtOH/H 2 0/DMS (80:15:5) 
Viable d EtOH/H 2 0/DMS (80:15:5) 



15 



20 



105.9 
7.0 



24.7 
1.6 



The weighed skin samples (hydrated) were either homoge- 
nized whole or the stratum corneum was removed, and the 
14-mer content of the remaining tissue (viable epidermis 
and dermis) was determined. In each case, 

Total fig of 14-mer recovered from the homogenized skin- 
sample corrected for loss of 14-mer during homogenization 
and centrifugation (see Example 4); the gm is the wet 
weight of the skin as measured prior to homogenization 
< M M concentration of 14-mer in the skin were obtained from 
the molecular weight of the 14-mer and the assumed density 
of 1.0 for the skin sample (i^, 1.0 gm of skin is equal 
to 1.0 cc of skin) 

The viable tissue is the tissue after the stratum corneum 
has been removed by microwave treatment (Kumar, et al^, 
Pharm. Res. 1:740-741 (1989)). It is a combination of the 
viable epidermis and the dermis. 

TABLE III 

pongtratio n of Oliaomprq Through Skin 



25 



30 



A. Human Skin 
Vehicle/ 
Rnhancer 



EtOH/DMS 

EtOH 

PG 

PG/DMS 
EtOH/DMS 
Tape 
Stripped 



Ratio of 
Components 



24Hr Cumulative Values: 

™nnTP-s/cir? nf»»n and SD 





6 Mer 


10 Mer 


14 Mer 


(80:15:5) 


13.8(5-7) 


0.94(1.3) 


0.18(0.17) 




2.2(2.0) 






(95:5) 


8.2(5.4) 


6.0(4.2) 


0.83(1.0) 


(100:0) 


3.4(2.8) 


4.0(6.7) 


0.37(0.48) 


(100:0) 


0.21(0.37) 


No Data 


No Data 


(95:5) 


0.57(0.50) 


No Data 


No Data 


(95:5) 


34.0(4.8) 


N Data 


No Data 
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«nd value for the 6Mer came from a time study using 
-or, otherwise the data for the first 
three enhancers came from thes^nor 
The data for the last three enhancers came fro 
experiment but from a different donor. 
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Hairle ss Mouse 



Vehicle/ 
Knehancer 

EtOH/I^O/DMS 

EtOH/DMS 

EtOH 



Ratio of 
components 

(80:15:5) 
(95:5) 
(100%) 



24Hr Cumulative Values: 
rnnoles/c ™*> Mean, and SP 




10 Mer 
2.08(0-82) 
1.94(0-22) 
0.35(0.10) 



0.82 
1.28 
0.065 
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£.5 « 

0 a* 
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Claims 

1. A method of preventing or interfering with 
expression of a specific nucleic acid target sequence 
which comprises administration across skin or mucous 
5 membrane tissue of a neutral Oligomer which is comple- 
mentary to and which can bind to or interact with said 
specific nucleic acid sequence or a modulating nucleic 
acid sequence which modulates expression of the target 
sequence. 

10 2. A method according to claim 1 wherein said 

neutral Oligomer comprises an alkyl- or aryl-phosphonate^ 
Oligomer, a phosphotriester Oligomer, a phosphoramidate 
Oligomer, a carbamate Oligomer, a sulfamate Oligomer, a 
morpholino Oligomer, an alkyl or aryl- phosphonothioate 

15 Oligomer, or a formacetal oligomer. 

3. A method according to claim 2 wherein said 
neutral Oligomer comprises a neutral methylphosphonate 
Oligomer. 

4. A method according to claim 3 wherein said 
20 neutral oligomer is applied in a formulation which 

comprises a short chain aliphatic alcohol. 

5. A method according to claim 1 wherein" said 
nucleic acid target sequence codes for a mediator of 
inflammation. 

25 6. A method according to claim 5 wherein said 

mediator is selected from a cytokine, a growth factor, a 
cell adhesion molecule or a receptor thereof. 

7. A method according to claim 1 wherein said tar- 
get sequence comprises an RNA region which codes for an 
30 initiation codon region, a polyadenylation region, a mRNA 
cap site, or a splice junction. 
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8. " 



8 A method according to claim 1 wherein said tar- 
get sequence comprises a region of the gene which codes 
for renin or its mRNA transcript. 

9 a method according to claim 8 wherein said 
5 target' sequence comprises an initiator codon region a 

, ' «oion, a mRNA cap site or a splice 



polyadenylation region, 
junction. 



10 . A method according to any of claims 1 or 2 
wherein said Oligomer comprises a conjugation partner. 

10 11. A method according to claim 10 wherein said con- 

jugation partner is selected from intercalators , alkylat- 
ing agents, binding substances for cell ~ 
lipophilic agents, cross-linJcing agents, hydrolytic or 
nucleolytic agents, prochelates, or ONA modifying groups. 

15 12. A method of delivery of an antisense oligomer to 

sk in or mucous membrane tissue which prevents . or inter- 
feres with expression of a specific nucleic acid target 
^ence whil comprises application of a formulation 

which comprises a ^^^^^^ 
20 to and which can bind to or interact wit 

acid sequence or a modulating nucleic acid sequence which 
alter expression of the target sequence. 

13 a method according to claim 12 wherein said 
neutral' oligomer comprises an allcyl- or aryl-phosphonate 
25 Oligomer, a phosphotriester Oligomer, a >»*™^ 
Oligomer, a carbamate Oligomer, a sulfamate Oligomer a 
Choline Oligomer, an allcyl or aryl-phosphonothioate 
Oligomer or a formacetal oligomer. 

u A method according to claim 13 wherein said 
30 neutral oligomer comprises a methylphosph nate oligomer. 
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15. A method according to claim 14 wherein said 
formulation comprises a short chain aliphatic alcohol. 

16. A method according to claim 15 wherein said 
formulation further comprises a flux enhancer. 

5 17. A method according to claim 12 or 13 wherein 

said Oligomer comprises a conjugation partner. 

18. A method according to claim 17 wherein said 
conjugation partner is selected from intercalates , 
alkylating agents, binding substances for^cell surface 

10 receptors, lipophilic agents, cross-linking agents, 
hydrolytic or nucleolytic agents, prochelates, or DNA 
modifying groups. 

19. A neutral Oligomer which is capable of penetrat- 
ing skin or mucous membranes and which is capable of 

15 selectively binding to or interacting with a specific 
nucleic acid target seguence. 

20. An Oligomer according to claim 19 wherein said 
target sequence comprises an RNA region which codes for an 
initiator codon region, a polyadenylation region, a mRNA 

20 cap site or a splice junction or a DNA region which 
results in alteration of gene expression. 

21. An Oligomer according to claim 20 which com- 
prises an alkyl- or aryl-phosphonate Oligomer, a phos- 
photriester Oligomer, a phosphoramidate Oligomer, a 

25 carbamate Oligomer, a sulfamate Oligomer, a morpholino 
Oligomer, an alkyl- or aryl-phosphonothioate Oligomer or 
a formacetal oligomer. 

22. An Oligomer according to claim 21 which com- 
prises a methylphosphonate Oligomer. 
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23 An Oligomer according to claim 19 which com- 
prises "an alkyl- or aryl-phosphonate Oligomer, a phos- 
photriester Oligomer, a phosphoramidate Oligomer, a 
carbamate Oligomer, a sulfamate Oligomer, a morpholxno 
5 Oligomer, an alkyl- or aryl-phosphonothioate Olxgomer, or 
a formacetal Oligomer. 

24. An Oligomer according to claim 23 which com- 
prises a methylphosphonate Oligomer. 

25. An Oligomer according to claim 19 wherein said 
10 nucleic acid-target sequence comprises a region of the 

gene which codes for renin or its m*NA transcrxpt or a 
region which results in alteration of renin expressxon. 

26. An Oligomer according to claim 25 wherein said 
target sequence comprises an initiator codon region, a 

15 polyadenylation region, or a mHKA cap site or a splxce 
junction. 

27. An Oligomer according to any of claims 19, 20 or 
25 which comprises a conjugation partner. 

28 An Oligomer according to claim 27 wherein said 
20 conjugation partner is selected from intercalates, ab- 
lating agents, binding substances for cell surface recep 
tors, lipophilic agents, cross-linking agents, hydrolytxc 
or nucleolytic agents, pro-chelates, or DNA modxfyxng 
groups. 

25 29. A method of delivering an Oligomer to an animal 

for therapeutic purposes which comprises administration of 
a neutral Oligomer across skin or mucous membranes. 

30. A method according to claim 29 wherein said 
Oligomer is administered transdermal^ . 
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31. A method according to claim 29 wherein said 
Oligomer is administered to mucous membranes. 

32. A method according to claim 31 wherein said 
Oligomer is administered by inhalation. 

5 33. A method according to claim 29 wherein said 

Oligomer prevents or interferes with expression or 
function of a mediator of inflammation. 

34. A method according to claim 29 wherein said 
Oligomer comprises an alkyl- or aryl-phosphonate Oligomer, 

10 a phosphotriester Oligomer, a carbamate Oligomer, a sul- 
famate Oligomer, a morpholino Oligomer, an alkyl- or aryl 
phosphonothioate Oligomer or a formacetal Oligomer. 

35. A method according to claim 34 wherein said 
Oligomer is a methylphosphonate Oligomer. 

15 36- A method according to claim 35 wherein all 

internucleosidyl linkages of said Oligomer are methyl- 
phosphonate internucleosidyl linkages. 

37. A method according to any of claims 29, 34, 35 
or 36 wherein said Oligomer comprises a conjugation 

20 partner. 

38. A method according to claim 37 wherein said con- 
jugation partner is selected from inter calators , alky- 
lating agents, binding substances for cell surface recep- 
tors, lipophilic agents, cross-linking agents, hydrolytic 

25 or nucleolytic agents, prochelates or DNA modifying 
groups. 

39. A method according to claim 29 wherein said 
Oligomer prevents or interferes with expression or func- 
tion of a mediator of cell adhesion. 
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40. A method according to claim 29 wherein said Oli- 
gomer prevents or interferes with an agent which mediates 
cell proliferation. 

41. A method according to claim 29 wherein said 
5 oligomer prevents or interferes with cancer cell 

proliferation. 

42 A method according to claim 29 wherein said 
target sequence comprises a region of the gene which codes 
for renin or its mKNA transcript or a region which results 
10 in alteration of renin expression. 
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